Character recognition by matched filtering is almost impossible to accomplish without the use of a liquid gate when the object to be recognized is on a transparency. This paper suggests a simple method to overcome this problem. A practical application to fmgerprint recognition is discussed.
INTRODUCTION
In 1963, Vander Lugt presented a new technique for synthesizing frequency-plane masks for coherent processors [1, 2] From patterns of absorption, these masks can control both the amplitude and phase of the transfer function. The flexibility of this technique in synthesizing frequency-plane masks has brought about a promising application, such as character recognition. reference signal is generated in the same direction as during recording. On the other hand if the transparency is different than that corresponding to the matched filter a relatively weak signal is generated. The reference signal is focused by the lens L4 onto the detector D. The strength of the signal depends on how closely the test transparecy matches with the recorded one. A threshold level using a discriminator can be set to obtain a "Yes" or "No" decision on the match.
THE PHASE PROBLEM
Usually overhead transparencies used in photocopying machines have phase variations that can arise because of thickness variations or inhomogenieties in the material. So when an object transparency is Fourier Transformed, these phase variations give additional undesired intensity variations at the hologram plane and are recorded in the matched filter. During the matching process the same object transparency will show a high correlation but if the same object is written on a different transparency the correlation may fall to a very low value. The strength of the signal depends on how much the phase variations on the new transparency correlate with those of the plastic used during the recording process. The well-known method to eliminate the phase variation is to sandwich the transparency between two optically plane glass plates with an index matching fluid in-between the plates [3] . The technique works but can be messy because of the liquid involved. In this paper we suggest a simple method that does not eliminate the phase variation on the transparency but, however, attempts to avoid it at the filter plane.
THE METHOD
The phase variation on an overhead transparency occurs basically during the manufacturing process.
Therefore it is not surprising that different brand-names/models yield different types of phase variation. 
APPLICATION TO FINGERPRINT RECOGNITION
The above method can be successfully applied to fingerprint recognition. This is because the fmgerprint Fourier Transform is more or less ring shaped (see Fig. 4 ) with a bright spot in the center and so the overlap with the Fourier Transform of Fig. 3a or 3b is minimal as shown in Fig. 5a and 5b. It is better to use the transparency corresponding to Fig. 3b since the ring can easily fit in-between the dots with virtually no overlap.
108 ISPIE Vol. 2525 We suggest that one use the Highland 903 transparency for copying fmgerprints. A mask with an annular ring opening, placed in the hologram plane, will block the dots and let the ring structure corresponding to the fmgerprint pass through. The matched filter is then recorded on a regular holographic plate. After processing, the holographic plate is registered exactly in the same position in the plate-holder. The object transparency to be tested then replaces the transparency that was recorded and the correlation observed on an oscilloscope.
CONCLUSIONS
A simple masking-method has been proposed to overcome the phase problem associated with overhead transparencies. It is a good alternative to index matching without the need for optically parallel plates and an index matching liquid. The experiment is easy to set up and can be done by undergraduates with some guidance.
